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SUMMARY (Cont'd) 


Hovering tests were made by mounting the model in the hovering attitude (see 
Photo Nos. 7 and 8) and varying the tunnel speed to simulate a crosswind. 
Several points were taken at each crosswind setting to investigate the аего- 
dynamic spread of force and moment components. Model thrust was held constant 
during all hovering runs. 


The thrust was developed by a controllable-speed electric motor driving 
scale size contra-rotating propellers. The motor-propeller combination was 
calibrated for T,' vs RPM and model angle as shown in Figures 1, 2 and 3. 
During level and transitional flight, thrust was set and held constant during 
а run by varying the model motor RPM for each change in angle of attack. The 
range of То! settings was determined from full scale performance data and 
was chosen as representative of the flight range under investigation. 


Results 


All data are presented in coefficient form in Figures 4-57. Moment data 
were transferred to the center of moments located at 15% of the mean aero- 
dynamic chord and «15 inches model scale above the wing reference plane, see 
sketch page 7. Upwash vane photographs were taken on runs 3 and 4 for invest- 
igation of propeller upwash effects but are not presented, Pictorial tuft 
data showing the wing stall pattern are presented for the transitional flight 
condition with three power settings in Photo Nos. 13-18. Additional tuft 
photographs for transitional flight at other power settings and all upwash 
vane photographs are on file at the Convair Wind Tumnel. 


Level Flight Data 


In general, only the primary components of force data are presented 
for the level flight runs on Figures 4-20. These data are presented in 
coefficient form and are referred to stability axis notation as shown on 
page 17. Force coefficients are based on wing area and pitching moment 
coefficient on wing area and mean aerodynamic chord. Rolling and yawing 
moment coefficients are based on wing area and span. Wall corrections 
based on unswept wing theory, were applied to angle of attack and drag 
data. An aerodynamic tare, due to the interference effect of the support 
windshield, was determined for a limited set of model conditions, see 
Photo No. 12. This tare was applied to all level flight data. Free 
stream dynamic pressure was corrected for blocking effects based on the 
frontal area of the model. 


Transitional Flight Data 


Only the primary components of the data for transitional flight are 
presented. All of these data are referred to body axes and are 
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SUMMARY (Cont'd) 


presented in Figures 50-47. In addition, a portion of these data have 
been referred to stability axes and are presented in Figures 21-29, 

The NACA sign convention for body axes is used where normal force is 
positive down and axial force positive forward, see sketch page 18. 

Force and moment coefficients are based on the same terms used for level 
flight data, Wall corrections were not known for the transitional flight 
condition and were not applied, An estimated aerodynamic tare to correct 
for the interference effect of the support windshield on the model was 
also applied. Blocking effects for the determination of free; stream 
dynamic pressure were based on model frontal area. 


Hovering Flight Data 


Hovering flight date are presented in six component form and are 
all referred to body axes. МАСА sign convention for body axes is used, 
see sketch page 18. Hovering data are plotted as a function of the 
ratio of crosswind velocity to the theoretical slipstream velocity in 
Figures 48-57. The dynamic pressure of the propeller slipstream is used 
as a basis for all force and moment coefficients. This was considered 
to be model thrust divided by propeller disk area, In addition, force 
coefficients are based on the model wing area and pitching moment 
coefficient on wing area and mean aerodynamic chord. Rolling and yawing 
moment coefficients are based on wing area and span. No wall corrections 
or aerodynamic tares were applied to hovering data. Blocking effects 
for correction of free stream dynamic pressure were based on model frontal 
area. The crosswind velocity, in this connection, could not be accurately 
determined since adequate information on both tunnel blocking and tunnel 
calibration in the low speed range (0 to 45 mph) was not available. 
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SUMMARY 


Introduction 


This report contains data from low-speed wind tunnel tests of a powered 
‚15 scale model of the XFY-l airplane. The tests were conducted in the 8- by 
12-foot test section of the Convair Wind Tunnel during two periods, on October 
4, 1951 and from October 19 to Nowember 1, 1951. This test was authorized 
under Navy Contract NOa(s) 51-936. The complete test was accomplished in 
158.5 wind tunnel hours. 


The purpose of these tests was to obtain basic stability and control 
characteristics for the XFY-1 model during level flight, transition, and 
hovering flight conditions. Hovering flight was investigated both in free 
air and in close proximity to the ground. An analysis of these data is 
presented in CVAC Memo Nos А-5-25 and A-5-26. Runs were made at dynamic 
pressures of O to 63 19/84 ft. The two basic configurations tested, which 
consisted of all major airplane components, include; wing, body, vertical 
tails, propellers, gun pods, oleos and oil cooler. The level flight 
configuration consisted of the above mentioned components with the pilot's 
canopy closed. The transition and hovering configuration was the same as 
level flight except that the pilot's canopy was open. The model was in good 
condition during the test. 


Model Support and Methods 


The model was supported by a special "L" shaped strut and sting which was 
entirely shielded (see Photo No. 5). Pitch runs were made by yawing the balance 
system after the model was rotated 90° about its longitudinal axis to the 
position shown in Photo Nos. 1 and 2. Yaw runs were accomplished with the wings 
level. Six component data were recorded for all pitch and yaw runs. The support 
strut was designed with an adjustable yoke at the knee so that the model could 
be pitched at constant angles of yaw and yawed et constant angles of pitch. 

This was accomplished thru a series of holes on the vertical support strut which 
allowed adjustment of the horizontal sting to various angles, see sketch on 

page 6. Data was recorded for various ranges of angles depending on the 

flight condition. Ranges of each condition are listed below. 


Level Flight Pitch -29 to 289 
Yaw -2 to 289 


Transition Flight Pitch 00 to 100° 
Hovering Flight (with crosswind) 

Crosswind tending to increase 

angle of attack Vz/Vs,, «376 


Crosswind tending to increase 
angle of yaw Vy/Vs,,, .376 
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DESCRIPTION OF MODEL COMPONENTS 


Description CVAC Dwg. No, 


Complete model (WBVOMFC) 
Wing 

Body 

Vertical tails 

А11 4 oleo struts 

Both machine gun pods 
Aileron actuator fairings 
Oil cooler 

Body with open canopy 


Propellers 


Ground board at 3.4" below 
oleo struts (2 ft. full scale) 


WT-51-5012 
47-51-5006 
WT-51-5007 
WT «51-5008 
WT-51-5013 
WT -51-5013 
47-51-5012 
WT-51-5012 
WT-51-5012 
WT-51-5016 


WT-51-5050 
WT-51-5010 
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Vane Pix 
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Coefficients 
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yaw test measuring 6 components 
pitch test measuring 6 components 


propeller calibration test 


constant thrust pitch test measuring 6 components 

constant thrust yaw test measuring 6 components 

constant RPM propeller calibration test in pitch 
transition thrust pitch test measuring 6 components 

tuft photographs 

hovering pitch test measuring 6 components 

hovering yaw test measuring 6 components 

photographs of upwash vane mounted on model - not presented 


upper portion of support windshield used as an image windshield 


Stability Axis Notation: (see sketch page 17) 


FORM 1812 


lift coefficient (1455/48) 
drag coefficient (drag/qS) 


side force coefficient (side force/qS) 


pitching moment coefficient (pitching moment /gSc ) 


rolling moment coefficient, rolling moment /qSb ) 


yawing moment coefficient, yawing moment/qSb) 
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NOMENCLATURE (Cont. ) 
Coefficients (Cont.) 
Body Axis Notation (see sketch page 18) 
Transitional Flight Data 


normal force coefficient, positive down (normal force/q8) 
axial force coefficient, positive forward (axial force/g8) 
side force coefficient (side force/gS) 
pitching moment coefficient (pitching moment/qSc) 
rolling moment coefficient (rolling moment /qSb ) 
yawing moment coefficient (yawing moment/qSb) 
Hovering Flight Data 
normal force coefficient (normal foroe/q, 8) 
&xialforce coefficient (axial foroe/g, 5) 


side force coefficient (side force/qg 8) 


pitching moment coefficient (pitching momen も /q。 5.) 


rolling moment coefficient (rolling moment/q, Bb) 
yawing moment coefficient (yawing moment/qg Sb) 


Subscript „156 shows horizontal location of moment reference. Vertical 
reference shown on page 7. 


Yg, Og geometric angle of attack of the wing reference plane 
relative to tunnel axis 


Xs geometric angle of attack-setting of tunnel balance system 


Q angle of attack of the wing feference plane relative to 
equivalent free stream 


geometric angle of yaw of the model plane of symmetry 
relative to tunnel axis 


thrust coefficient (thrust/qS) 


FORM 1812 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


Symbols 
Se 


£r 


FORM 1812 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 15 
SAN DIEGO DIVISION REPORT NO. CVAL 96 
MODEL ХЕҮ-1 


DATE 1-18-52 


‘NOMENCLATURE (Cont.) 


elevon angle when deflected as an elevator, referred to 
wing chord plane ( $ down, - up) 


rudder angle referred to chord plane of vertical tail 
( Ф left, = right) 


elevon angle when deflected as ап aileron referred to 
wing chord plane. { % down, - up), sign of right elevon 
is given above the sign of the left. 


uncorrected dynamic pressure 


dynamic pressure averaged over model span, (1/2 e v?) 


average airstream velocity, ft/sec 
mass density of air, corrected for compressibility, (slugs/cu. ft) 
dynamic pressure of propeller slipstream чүт! 


crosswind velocity ratio for hovering 
crosswind velocity ratio for hovering 
crosswind toward lower wing surface tending to increase 


angle of attack 


crosswind normal to left side of vertical tail tending to 
increase angle of yaw 


velocity of propeller slipstream 
model thrust, lbs. 

model propeller diameter, ft. 
model propeller revolutions/min. 


propeller blade angle at .75 Radius degrees 
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model mean aerodynamic chord, ft. 
model wing span, ft. 


model wing area, sq.ft. 
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